Fluorescence studies on R-phycoerythrin and C-phycoerythrin.
Biliproteins are photosynthetic light-harvesting proteins, which transfer excitons with high efficiencies over relatively long distances until they arrive at a photosynthetic reaction center. Purified R-phycoerythrin (isolated from a red alga) and C-phycoerythrin (isolated from a cyanobacterium), each of which contains several chromophores, were studied by a combination of fluorescence emission, fluorescence excitation polarization, and absorption methods. The polarization spectra of both these biliproteins showed that there was a minimum of two spectrally distinct sensitizing chromophores, which, after absorbing photons, transfer excitons to the lowest-energy (fluorescing) chromophores. Some of these spectroscopic data were used to deconvolute the absorption spectra into the spectra of the two sensitizing and one fluorescing chromophores. It was shown that the higher-energy sensitizing chromophore could readily transfer its excitation energy to the fluorescing chromophore using the lower-energy sensitizing chromophore as an intermediary. However, there was sufficient spectral overlap between the higher-energy sensitizing chromophore and the fluorescing chromophore so that direct transfer between them could not be ruled out.